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(57)Abstract 

PURPOSE: To enable a semiconductor substrate to be enhanced in 



mechanical strength and lessened in thickness by a method wherein 
a protective film is provided to the semiconductor substrate to 
cover its surface including the side faces of bumps provided to pad 
electrodes, and the upside of the protective film is set level with 
those of the bumps so as to enable the upsides of the bumps to be 
exposed. 

CONSTITUTION: Pad electrodes 11 electrically connected to the 
outside are provided onto a semiconductor substrate 4 where 
semiconductor elements are formed, a metal film of Ti or the like is 
formed on the surface of the substrate 4 including the pad 
electrodes 11, the pad electrodes 11 are selectively plated with Au 
or the like making the metal film serve as a plating electrode, then 
the metal film is removed, and bumps 10 are formed. Then, a 
protective film 12 of epoxy resin or the like is applied onto all the 
surface of the substrate 4 including the bumps 10 as thick as 200u, 
m and then cured. In succession, the semiconductor substrate 4 is 
rendered as thin as 200u.m or so by grinding its rear side, and 
furthermore the protective film 1 2 is etched back to be as thin as 
20u,m or so to make the upsides of the bumps 10 exposed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by having the protective coat to which the front face including 
the side face of the pad electrode prepared on the semi-conductor substrate, the bump who prepared on said pad 
electrode, and said bump was covered, and said bump's top face was exposed for the top face as the same flat 
surface as said bump's top face. 

[Claim 2] A semiconductor device according to claim 1 with the thickness of a semi-conductor substrate thinner 
than the thickness of a protective coat. 

[Claim 3] The process which prepares the pad electrode for external connection on the semi-conductor substrate 
which prepared the semiconductor device, deposits a metal layer selectively on said pad electrode, and forms a 
bump, The manufacture approach of the semiconductor device characterized by including the process which forms a 
protective coat in a front face including said bump, the process which carries out grinding of the rear face of said 
semi-conductor substrate, and makes thickness of said semi-conductor substrate thin, and the process at which 
grinding of said protective coat is carried out, and said bump's top face is exposed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] the semi-conductor substrate 4 top with which the semiconductor device was formed 
as the manufacture approach of the conventional semiconductor device was first shown in drawing 3 (a) — an 
electric connecting row with the exterior — ** — it obtains and the pad electrode 1 1 of a sake is formed 
selectively. 

[0003] Next, as shown in drawin g 3 (b), after depositing the metal membranes 14, such as Ti, Cr, and Cu, on the 
front face of the semi-conductor substrate 4 containing the pad electrode 11, the bumps 10, such as Au, Cu, and 
Pb-Sn, are selectively formed on the metal membrane 14 on the pad electrode 11 using a photolithography 
technique and the galvanizing method. 

[0004] Next, as shown in drawing 3 (c), etching clearance of the metal membrane 14 was carried out by having used 
the bump 10 as the mask, and the semiconductor device was constituted. 

[0005] A flip chip is in one of the approaches which mounts the semiconductor device which has such a bump. This 
is connected by carrying out solder fusion of the bump 10 who consists of a bonding pad 13, Pb-Sn, etc. of the 
mounting substrate 15, as shown in drawing 4 (a). Subsequently, it covers with the resin layers 17, such as an epoxy 
resin, for protection of a semiconductor device. 

[0006] Moreover, there is a tape carrier package method as an approach of mounting the semi-conductor substrate 
4 which has a bump similarly. This connects the inner lead 6 on a tape carrier package tape with a bump 10 using 
thermocompression bonding or an eutectic method, as shown in drawing 4 (b) (Inner Lead Bonding). Next the resin 
layers 1 7, such as an epoxy resin, are dropped at semi-conductor substrate 4 front face for the purpose of the 
improvement in dependability, and mechanical protection, for example, the resin seal of the semiconductor chip front 
face is carried out Subsequently, an electric inspection and a burn-in test are performed using the pad 9 for 
electric sorting. Furthermore, when it mounts in a mounting substrate, after cutting and fabricating an outer lead 7 in 
a predetermined dimension, bonding of the bonding pad 13 and outer lead 7 of the mounting substrate 15 is carried 
out, and they are mounted. 
[0007] 

[Problem(s) to be Solved by the Invention] It is dramatically difficult for the semiconductor device mentioned above 
for the resin layer formed as protection of the mounting backward semiconductor device of a flip chip method to be 
thoroughly filled up between a mounting substrate and a semi-conductor substrate, and it is difficult for it to check 
this further. Moreover, the thickness of 500 micrometers and a resin layer is 100-300 micrometers, and, as for the 
conventional semiconductor device, the thickness of a semi-conductor substrate has the thickness of 600-800 
micrometers as a whole. The further thin shape-ization of a coming [ it ] semiconductor device is demanded with 
lightweight-izing and thin-shape-izing of an electronic instrument That is, it is necessary to make thickness of 
about 800 micrometers still thinner. Therefore, although there is the approach of carrying out grinding of the semi- 
conductor substrate, it results in breakage of a crack etc. in many cases. Moreover, also about resin thickness, in 
order to cover a semiconductor device front face thoroughly, the resin of a certain constant rate needed to be 
dropped and the limitation was in thin shape-ization. 
[0008] 

[Means for Solving the Problem] The semiconductor device of this invention has the protective coat to which the 
front face including the side face of the pad electrode prepared on the semi-conductor substrate, the bump who 
prepared on said pad electrode, and said bump was covered, and said bump's top face was exposed for the top face 
as the same flat surface as said bump's top face. 

[0009] The process which the manufacture approach of the semiconductor device of this invention prepares the pad 
electrode for external connection on the semi-conductor substrate which prepared the semiconductor device, 
deposits a metal layer selectively on said pad electrode, and forms a bump, It is constituted including the process 
which forms a protective coat in a front face including said bump, the process which carries out grinding of the rear 
face of said semi-conductor substrate, and makes thickness of said semi-conductor substrate thin, and the process 
at which grinding of said protective coat is carried out, and said bump's top face is exposed. 
[0010] 

[Example] Next this invention is explained with reference to a drawing. 



http:/ / www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/04/25 



JP,05-003183,A [DETAILED DESCRIPTION] 



2/2 ^— v 



[001 1] Drawing 1 (a) - (c) is the sectional view of the semiconductor chip shown in order of the process for 
explaining the manufacture approach of one example of this invention. 

[0012] As shown in drawing 1 (a), on the front face which forms the pad electrode 1 1 for performing electrical 
installation with the exterior on the semi-conductor substrate 4 which formed the semiconductor device according 
to the same process as the conventional example, and contains the pad electrode 1 1 first, for example Metal 
membranes (not shown), such as Ti. Cr, and Cu, are formed, subsequently to the pad electrode 1 1 top, a metal 
membrane is removed and a bump 10 is formed, after galvanizing a metal membrane for Au, Cu, Pb-Sn, etc. 
selectively as a plating electrode. In addition, this bump formation as indicated by JP.49-52973A other than the 
galvanizing method The wire-bonding method is used for the wire which consists of Au, Pb-Sn. etc. Ball formation 
can be carried out, it can leave only the ball after junction for a ball on a pad, and the conventional bump forming 
methods, such as the approach of forming a bump and an approach which is immersed into fusion solder and forms a 
solder bump only on a pad electrode, can be used by cutting a wire. 

[0013] Next, the protective coats 12, such as EPOKIN resin, are applied to the thickness of 200 micrometers, and 
drawin g 1 (b) is made to harden them like all over the ** substrate [ semi-conductor ] 4 top including a bump 10. 
[0014] Next, as shown in drawing 1 (c), grinding of the rear face of the semi-conductor substrate 4 is carried out, 
thickness of a semi-conductor substrate is made thin to about 200 micrometers, further, etchback of the protective 
coat 12 is carried out until resin thickness is set to about 20 micrometers, and a bump's 10 top face is exposed. In 
addition, in consideration of the heat dissipation nature of the semi-conductor substrate 4, a bump's 10 height is 
beforehand made high by forming a ball bump in three-fold [ a duplex and ] etc., resin thickness may be made thick 
to about 100 micrometers for reinforcement at a ** sake, and the semi-conductor substrate 4 may be made thin at 
about 50 micrometers. 

[0015] Drawing 2 (a) and (b) are the sectional views showing the mounting condition of the semiconductor device of 
this invention. 

[0016] Drawing 2 (a) is an example of mounting by the flip chip method, and mounts a semiconductor device through 
the 2nd bump 16 who prepared on the bump 10 who exposed, or the bonding pad 13 of the mounting substrate 15. 
[0017] Although a bump's 16 method of forming has the galvanizing method and the ball bump method like the case 
where a bump is formed on a semi-conductor substrate here In addition, as indicated by the "Nikkei micro device 
July, 1989 issue and 43-65 pages There are an approach of applying conductive pastes, such as Ag paste, further 
on Au bump, the approach of forming conductive resin with printing or a dropping test etc., and it can carry out 
easily using the conventional bump forming method. Moreover, pin minute instead of and lead minute instead of of a 
bump can also be used. Next, in the case of solder-solder, the approach of connection, for example, the combination 
of the exposure bump 10 and the 2nd bump 16, connects by fusion, in Au-Au, it connects using an anisotropic 
conductive sheet, and, in the case of electroconductive glue, a suitable connection method is chosen with a bump 
ingredient such as connecting by hardening. 

[0018] Drawing 2 (b) is an example of mounting using a tape carrier package tape, forms the 2nd bump 16 in the 
bump 10 top who exposed to the protective coat 12. or the inner lead section, and carries out inner lead bonding by 
thermocompression bonding etc. Subsequently, outer lead bonding is carried out by thermocompression bonding with 
the outer lead section 7 with the bonding pad 13 on the mounting substrate 15. In addition, a bump's 16 formation 
approach is performed like the case of a flip chip. Furthermore, it is also possible to carry out bonding to the bump 
10 who exposed the direct lead, without forming a bump 16. Moreover, it can use also as a semi-conductor 
substrate for the conventional wire-bonding semiconductor devices by carrying out direct wire bonding on the bump 
10 who exposed. 
[0019] 

[Effect of the Invention] As explained above, since this invention becomes possible [ making semi-conductor 
substrate thickness still thinner compared with the former ], the manufacture of the semiconductor device of a thin 
shape and a lightweight mold of it is attained. Moreover, formation of protection resin can be performed easily thinly. 
When covering resin with the further conventional flip chip method all over a mounting substrate after mounting, 
exchange of the individual unit at the time of poor after [ substrate mounting ] generating was difficult but in this 
invention, according to an individual, a resin seal and since it can mount, it also has the effectiveness that exchange 
of an individual unit is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the semiconductor chip shown in order of the process for explaining the 
manufacture approach of one example of this invention. 

[Drawing 2] The sectional view showing the mounting condition of the semiconductor device of this invention. 
[Drawing 3] The sectional view of the semiconductor chip shown in order of the process for explaining the 
manufacture approach of the conventional semiconductor device. 

[Drawing 4] The sectional view showing the mounting condition of the conventional semiconductor device. 
[Description of Notations] 
4 Semi-conductor Substrate 

6 Inner Lead 

7 Outer Lead 

10 16 Bump 

1 1 Pad Electrode 

12 Protective Coat 

13 Bonding Pad 

14 Metal Membrane 

15 Mounting Substrate 
17 Resin Layer 
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